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Supplementary Information 

Fig. S1. Fabrication workflow of the culture and clearing arrays. 

Fig. S2. Simulation results of the fluid parameters in different designed chips. (a) The shear 

rate. (b) The pressure drop. (c) The laminar flow velocity. 



Fig. S3. Formation of 3D cell culture on the chip. (a) Bright-field images of MCF-7 tumor 

spheroids at 0d, 1d, 2d, and 4d during the culture on the chip. (b) The fluorescence images of 

cultured spheroids at 4d on the chip. (c) Size distribution of the 3D spheroids. 

Fig. S4. Physicochemical properties of glycerol, iohexol and iodixanol solutions. 



Fig. S5. Cell viability after 2 hours clearing. 

Fig. S6. Assessment of fluorescence compatibility of several commonly used fluorescent 

probes with the clearing agent, including Annexin-V-Alexa Fluor 647, Calcein-AM, PI, 

Hoechst 33342, and GFP. 



Fig. S7. Cell counts at the depth of 60 μm before and after clearing, n=3 (n indicates spheroid 

number). 

Fig. S8. Lysosome number in each cell detected before and after clearing, n=9 for no clearing 

and n=15 for after clearing (n indicates cell number). 

Fig. S9. Lysosome motility observed before and after clearing at the depth of 60 μm, 

n=63 for no clearing and n=171 for after clearing (n indicates lysosome number). 

Movie S1. The on-chip clearing process of a tumor spheroid on the microfluidic device. 

Movie S2. Dynamic motility of lysosomes in the deeper layer of the spheroids. 


